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PERIGLACIAL FEATURES AND PRE-WISCONSIN WEATHERED
ROCK IN THE OXFORD-WATERBURY-THOMASTON
AREA, WESTERN CONNECTICUT
by
J. P. Schafer 
U. S. Geological Survey
INTRODUCTION
The most widespread Periglacial phenomenon here is the mantle of 
late-glacial, wind-deposited sandy silt. However, it is thinner (commonly
1-3 ft) and less widely recognizable than in parts of southern New England 
where stratified drift is more extensive. No ventifacts have been found 
in the area.
Periglacial frost features in the area are of the following 
types:
1) Involutions generally occur as deformations of the eolian 
material and the immediately underlying drift, whether stratified 
drift (Stop 1) or till (Stop 3). They occur in a zone as much as
4 ft thick immediately beneath the present soil, and presumably were 
formed in the active zone of annual freeze and thaw. They are the 
commonest frost features here as elsewhere in southern New England.
2) Ideal ice-wedge and frost-crack structures have been found in 
this area at only one place (Stop 1), in stratified drift.
3) Clastic dikes of material derived from overlying drift occur 
in weathered rock at several places in the area (Stops 2 and 5), and 
are believed to be replacements of ice veins developed in perennially 
frozen ground.
4) Periglacial colluvial or Solifluction zones occur in many places 
on slopes underlain by weathered rock (Stop 4). Layers of weathered- 
rock debris from higher on a slope commonly overlie or are interlayered 
with drift. The distribution of these zones and the form of structures 
within them show that movement was down the local slope rather than in 
the southeast to southwest direction of glacier movement. In some places, 
at least several tens of feet of downslope movement occurred, affecting
a thickness of at least 12 ft of material. This extensive slope move­
ment is restricted to areas of weathered rock, as far as is known. There 
is no evidence, such as deformation of the present soil zone, of modern 
movement of these zones, and they are believed to be Periglacial.
Because some of the frost features require the presence of perenni­
ally frozen ground for their development, the mean annual temperature,
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now about 49° F. in the trip area, must once have been somewhat more 
than 17° lower. The size and depth of penetration of the clastic dikes 
at Stop 2 have led A. L. Washburn (in a field discussion, November 1967) 
to suggest that they record the more rigorous frost climate of the time 
of ice advance rather than late-glacial time.
The abundant weathered rock in this area includes granitoid rocks, 
gneiss, and schist disintegrated to depths of as much as 25 ft. It is 
commonly overlain by unweathered drift, and postglacial weathering is 
slight except perhaps in sulfidic gneisses. The deep weathering, I 
believe, predates not only the last glaciation but also the older ice 
advance represented by the lower till of the area (see description of 
Trip B- 1) .
Stop 2 is on an interstate highway, and permission of the State 
Police is required for field trip visits to the exposure. The other 
localities are on private property.
STOP DESCRIPTIONS
Stop 1 (20.16 N - 48.48 E) Southbury quadrangle. Gravel pit on north
side of Route 34, north side of Housatonic River at Stevenson Dam, 
Riverside, town of Oxford.
Periglacial features are exposed at the extreme north end of this 
pit, near the power line. Two ice-wedge structures are immediately 
east of the power line. Two similar but very narrow structures west of 
the power line may be frost-crack structures. Involutions with ampli­
tudes of as much as 4 ft are developed in the eolian material and upper 
part of sand and gravel. At several places the bedding in sand beneath 
the involution zone, but separated from that zone by undeformed beds, 
is deformed by load structures, which were formed by movement of the 
sediment under its own weight at the time of its deposition. Confusion 
between load and frost structures has led both to misinterpretation of 
load structures as frost structures, and to denial that either type is 
related to frost action.
Stop 2 (26.16 N - 51.57 E) Waterbury quadrangle. Cut on north side
of Interstate 84, just east of Highland Avenue overpass, west of 
intersection of 84 and Route 8, Waterbury.
In this cut, bedrock is exposed for about 600 ft eastward from 
the overpass; the western 250 ft is Waterbury Gneiss, and the remainder 
is quartz diorite. Both rocks are deeply weathered; the quartz diorite 
in places is disintegrated to a depth of at least 25 ft. Near the east 
end of the exposure, weathered bedrock underlies part of the graded 
and grass-covered slope above the exposed bedrock. The weathered rock 
is penetrated to depths of at least 20 ft by irregular clastic dikes
of silt and sand that form an anastomosing network. The dikes are
generally thinner downward, as much as 8 in. thick near top of rock 
and 0.2 in. thick at a depth of 20 ft. These small dikes are most 
easily seen at the east end of the rock cut, 550-600 ft east of the 
overpass. The dikes are thinly bedded parallel to their walls, and 
their material is identical to material of comparable grain sizes in 
the overlying till.
A much larger clastic dike occurs about 250 ft east of the over­
pass, along an outward-dipping contact between gneiss and quartz diorite.
This dike is about 30 in. thick, and extends about 20 ft downward in 
rock. Like the smaller dikes, it consists of bedded sand and silt 
derived from the overlying till. About 80 ft farther east is another 
large dike, very poorly exposed.
Stop 3 (25.04 N - 50.91 E) Waterbury quadrangle. Till pit on small
420 ft hill, on west side of relocated Route 63, 1000 ft south of
Bradleyville, town of Middlebury.
The northwest side of pit exposes:
2 ft eolian sandy silt, yellowish-brown; some stones mixed in 
from till.
0-38 in. involution zone.
7 ft till, sandy, olive-gray (upper till)
The involution zone consists of silt and very fine sand interpenetrated 
with till. Much of the involuted silt and sand is weakly bedded, as is 
commonly true of the lower part of the eolian material where it is more 
than 3 ft thick. As this exposure is at the flat top of the hill, the 
involutions are not systematically overturned. However, at a former 
exposure 3500 ft southeast, on a 10° slope, similar materials were inter­
layered parallel to the slope, as a result of downslope movement.
Stop 4 (26.76 N - 50.48 E) Waterbury quadrangle. Pit on east side
of Route 63, 4500 ft north of intersection with Park Road, town of Middlebury.
At the southeast corner of pit is exposed this section of materials 
stratified parallel to the 18° westward slope of the hillside (thicknesses 
measured normal to the slope):
24-30 in. sandy silt with scattered stones, yellowish-brown; mostly
eolian material, the lower part with underlying material.
20-26 in. colluvium, olive-gray; interbedded sandy, silty, and
till-like material; probably derived from till and from dis­
integrated gneiss.
11-17 in. till-like material, olive-brown.
14-20 in. colluvium, thin-bedded, yellowish brown; mostly derived
from disintegrated gneiss.
36 in. disintegrated gneiss, in place; penetrated by irregular
bodies of colluvium, which presumably are replacements of 
ice bodies in perennially frozen ground.
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A former exposure about 80 ft west, lower on the slope, showed a 
layer of compact jointed till between the colluvium and disintegrated 
gneiss. The till and adjacent rock and colluvium were in a nearly 
recumbent fold with an amplitude of about 6 ft, overturned downslope 
(nearly opposite to direction of glacial movement).
Stop 5 (30.46 N - 51.30 E) Thomaston quadrangle. Pit on east side
of Prospect Street, 1800 ft south of U.S. Routes 6 and 202, just east 
of new Route 8, Thomaston.
The floor of the upper level of this pit is cut in weathered gneiss, 
which in the north part .of that level is intruded by two bodies of granite. 
The completely disintegrated granite in the south part of the south body 
is cut by a network of clastic dikes of silt and sand derived from the 
overlying till. The dikes are identical to the small ones at Stop 2, 
but are exposed mainly in horizontal rather than vertical section.
